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Embryo implantation refers to the interaction of activated blastocysts with the 
receptive uterus and leads to eventually a close contact between embryo trophoblast 
and receptive endometrium. Blastocyst implantation is a key step for successful 
establishment of pregnancy during mammalian reproduction. Successful implantation 
is dependent upon the interaction between the blastocyst and the uterus. The most 
fundamental feature of this process is the synchronized development of the embryo to 
the blastocyst stage and differentiation of the uterus to the receptive state. The 
expression of implantation-related molecules has not been examined after 
asynchronous embryo transfer.  
To investigate effects of embryos of different periods on uterine implantation 
window during asynchronous transplantation, zygotes and blastocysts were 
transferred into the oviducts of the recipients on day 1 of pseudopregnancy, 
respectively. Embryo implantation was examined at 8:00, 12:00 and 16:00 on day 4, 
and at 8:00 on day 5 by intravenous injection of Chicago blue dye. The expression of  
Msx-1, Cox-2 and Areg at implantation sites was examined by immunohistochemistry 
and in situ hybridization. Our results showed that the embryos asynchronously 
transferred could implant in all groups. On day 5 post transfer, the morphology of 
implanted embryos was different between each group, ranging from attached 
blastocysts to egg cylinder. The immunostaining of Msx-1, Cox-2 and Areg was also 
different in each group. These results suggest that the embryos transferred at 
advanced stage could implant prior to younger embryos, and implantation-related 
molecules were also expressed at implantation sites of mouse uterus when the 
advanced embryos were implanted.  
    




































































长因子介导 [12]. 下一步是定位（apposition） ，滋养层细胞与子宫内膜腔上皮通过
内膜上的微小凸起“胞饮突”（pinopod）建立联系的过程[13]。 因而胚泡稳固地黏附
在内膜基底层和间质细胞外基质。胚胎与内膜之间的局部旁分泌信号使这种黏附更































































































































上来发挥多效性作用。LIF受体是由两个跨膜蛋白构成：LIFR 和 gp130 。LIFR 可









































































转化生长因子（Transforming growth factor β，TGF- β）存在三种不同的亚型：
TGF- β1、 TGF- β2 和TGF- β3，对细胞外基质产生和降解具有显著性影响。除此之
外，在母体和胎儿交界处也发现了TGF- β亚型的存在，这表明TGF- β对于着床也有
重要作用。TGF- β超家族成员在子宫内膜也有表达，并且参与调控增殖、蜕膜化及
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